Abstract.
We SINCE THE development of precise measurement of arginine vasopressin (AVP) by radioimunoassay (RIA), the RIA has been used for investigations of pathological states such as diabetes insipidus [1] [2] [3] [4] and the syndrome of inappropriate antidiuretic hormone (ADH) secretion [3, 5, 6] . It has also been used for studying the natural relatioinship between AVP and plasma or urine osmolalities (Posm, Uosm). There have been several reports about AVP, Posm, and Uosm values in adults, including the results of hypertonic saline loading test (HSLT) [7] [8] [9] [10] . However, as far as we know, there are few data about those values in pediatric age groups. In particular, very little is known about the change in AVP secretion capacity with age, except for the fact that maximum urine osmolality, usually obtained after an overnight fast, increases during infancy and does not change after that period. We present the results of water restriction test (WRT) and HSLT in normal children at the age of 4-14 years. This report is unique because we performed WRT and HSLT in children and because special attention was focused on the AVP-Uosm relationship during both volume depleted WRT and expanded HSLT conditions.
1) Subjects
Twenty-three normal children (4-14 years), with informed written consent from their parents, participated in this study (Table 1) . They did not have polyuria, polydipsia, or nocturnal enuresis. They were volunteers or admitted to our hospital originally due to evaluation of short stature or obesity, and were proved not to have any endocrine disorders. They had almost a constant amount of calories, protein, fat, carbohydrate, and sodium chloride, etc. during the study period. The necessary amount was determined per kilogram in our hospital.
2) WRT
WRT was performed according to Miller's method [11] with minimum modification. Briefly, the subjects were placed on complete fluid restriction (14-20 h following an overnight fast) until Uosm reached a plateau (W-Umax), as indicated by an hourly increase of less than 100 mOsm/kg for at least four consecutive hours [12] . Aqueous vasopressin (Pitressin, 5U) was injected subcutaneously at this plateau Uosm (W-Umax). After starting WRT, AVP and body weight (BW) were measured twice: firstly, 2-3 h before Pitressin injection (W-AVP-1, BW-1) and secondly, at Pitressin injection (W-AVP-2, BW-2). BW was expressed as % decrease from the start. Uosm was measured every hour after the overnight fast.
3) HSLT
On the day of HSLT, ad lib fluid intake was allowed until breakfast. After breakfast water intake was restricted. Five % NaCl was infused at a rate of 0.04-0.05ml/kg/min for 3h, starting 1h after breakfast, while blood samples for determination of AVP and Posm were obtained -0. with RIA kits (Mitsubishi Yuka Medical Science Co., Ltd., Tokyo, Japan). The lower limit of sensitivity is 0.15pg/ml (one pmol/ml is equivalent to 1.084pg/ml.) and intraassay and interassay coefficients of variation are 4.7%, and 4.1%, respectively. The mean recovery rate was 90.6% for four different amounts. Posm and Uosm were measured in duplicate with an osmometer (Osmotic pressure AUTO & STAT 0M6030, KyotoDaiichikagaku, Japan). The intraassay validability was 0.6%. One milliliter of blood was needed to measure both AVP and Posm. at the plateau state is higher during WRT than during HSLT. However, taken together with the fact that the minimal AVP value (about 6 pg/ml) for H-Umax is higher than W-AVP-1 and-2, not only a change in the renal medullary interstitial solute concentration but also a change in the tubular response to AVP itself may be involved in this alteration in the apparent tubular response to AVP. Although we can not tell the exact reason(s), the following three speculations could explain the change in the renal medullary interstitial solute concentration.
(1) Because urine flow is faster during HSLT than during WRT, less urea is supposed to be reabsorbed [18, 19] , which leads to a lower osmolality in the renal medullary interstitial solute concentration during HSLT. Conversely, because the urine reabsorption is greater. (2) Because the renal blood flow rate is increased following an increase in CV during HSLT (as explained later), the renal medullary interstitial solute concentration is thought to decrease dramatically ("washed out") [19] . (3) Decreased Na-Cl reabsorption at the loop of Henle, following an increase in CV during HSLT, directly limits gradient generation [20] .
CV during WRT is thought to be decreased because BW is decreased without a significant change in Posm. CV during HSLT is considered to be increased because of significantly decreased blood urea nitrogen and total protein (data not shown; p<0.01, p<0.05, respectively) and because of an increase in Posm to about 304 mOsm/kg at the end of HSLT. Judging from the change in CV during these two tests, the change in the apparent tubular response to AVP in the plateau state of Uosm (W-Umax, H-Umax) may be physiologically rational for the maintenance of CV.
